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^ c|l<^lEl^6(l ^^S)o1 ^;^>^ 7}:^]^ 4^0^ JL^*>^ 

<^le-it!: ^ tq-^^. H}.olT3j ^]o]^s>\. c-i]o]E] a>o]s^ ^]o]b\ ^ 

^^5^^ EMI* ^ ^cf. 

S. 1 

^-^c-ilolE]:^^. 
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m K^] ^^1 ^ ZL ^cJ-'^ {LIQUID CRYSTAL DISPLAY DEVICE AND A DRIVING 
METHOD THEREOF} 

£. 2fe ^1^51 -gAlc^joJ) E?-o]Tg ^flo^^o^ ^2:£o]r|-. 

£ 3^ ^ v\-^ ^A]c^]6^ ;g-^]o^ ^sjEoltf. 

:£ 4^ ^ ^'^^ ttl-s. c1]o]E] ^^-^fi^ ^SJEojcl-. 

^ ^Tg^ 6q;;g ^^Kliquid crystal display: LCD) ^ ZL ^-g- «j-i^o)] 

^. ^^Ejjl SX^T^, ^^^] n^-Bf -S-^^^ (cathode ray tube: CRT) 

SA] ^;3i](iiquid crystal display: LCD)isI- 3^^^ t^^i^iSS[c>]7} 
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(electric field)* ^7>^ji o) >q]7l* 7l^cH| ^sfs)^ ^o;) <Q:^ ^ 

^^^S.^ ^^}^ ^^lolc}-. olB]^ La)fe ^tfl7> :?V^t!: 

^^^Bllol ^oll^i qla^^l ^^S^i. o] ^6)lAi£ H.^;^l>,Ei(thin film 

transistor: TFT)» ^;^>^ o]-g-^ TFT-LCD7]- S^S. ol-g-5)j7 ojc^ 

^fi ^Bfl^ rq.^^ ^4,^ i^^ii)-. 

^l-l- ^^>^AS. ^^Al^lul, o]<4 ^X\6^ TflojEAlofl cfl^^^ 017].^ 

^1 t-l]o]E]^ ^71-^Cf. o] t^), ^> 

Sfl>a-:£7> ^c,>;g^^ ^o]^^ ^3^^7} ^7>§H . ^7>^ ^ 

iifl s]^ 7]:^(PCB:printeci circuit board)^)]/^ e]-o]tjJ »]ol«-oflA-^ 
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Cil<^lBl ICS. ^^^}^ C-l]o]E] al^^ ^» ^7H^x:f. oj^Tll t-llol 

B) iH^^ 4^7]- ^7>El^ EMI (Electro Magnetic Interference) ±S. 
#7]-gV7ll ^14. efojig TslH^oJlA-l ^.^ Bllo]Bl# ICS. ^^^o] 

(binary code)^-5H ^^'=>]^ ^1^* -f-§M ICS. ^^^7] nfl^ofl, ^;?fl cf)olElS>l- 

i^-g- ^= :^^;^l'?i(transition)<il ^^^Ml ^'Ssi^H ^^ dbS.7> ^71-^7)1 

^^A]ofl iL3SL5)^ P=cV2f(c^7]Ai, PCB^ ?fl2flA]^^* l^Ef 

fe^l* M-El-'^ 1:^)71- S|7l ^^c]], t^]c]B\ ^^^Ajo)] cflolE] E^pc].}^o] ^^^7)] 

ZL51SS.. ^ ^t^o] oI^jl;^]. 7]^^ 6n;g ^^]<^^'\ 13)10] 

^]^^ 7]^^ ^r^m: ^^^^7] ^tb ^ ^^«^) ttl-s. ^^]^, 

^5] c|lolB]Ai3l|. ^7] 7\]0]^^0] Mpi}^}^ <^^6^] ^A^slP] Z^2]- ^7] 7)1 ojE^ ^ C)] 
o]B\^^6^] ^^SH dfc:;<>l- 7H^ cl-^o] 5£^*>^ S^;^ ^7] 
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^^^V^ tsioiE] ^oj.^ ^^^Vfe ^M- o]^^ til^lBl ^ 

<17> «=^7lA-l, >^7l ;^lol^^ ^7] n]ML ^ai)-61] xtj-e}- ;^]o] ^l^* 

^sjo^ n-i«i^ t^l*^!^^] SB^*>^ c-f|oiBi ^^^}^ ^^1 s.:e.. >^7] 

73 Ai s.:^ ^ ^^.o^ jg.^^ ^ oj^ri.. 

^11 a}-^ ^S-e); oj^cj] ol7V€ 5}-^ c)1o1b)7> sl-^ ^2.51 

<19> ^-sl, ^7] ;*IH ^S-^^^fe, n^^ sl-^ "^^j^^l^^ n-l^^H cijolBl^ S.^ 

35-7 




020024399 



'^^}- 2003/5/7 



«>3E^ ;^13 ^ej ^^S^^^tf. 

Ole]^ 7M^ ^^1«^flAi, Bj.o]tg IH ^^oil 

n^^ tll<^lE]^ c-ll<^lB]» Hlil^H IH ^7l^ ^Bfl7> 7>^E|^ 

^Sl- AS^^« 91^^. ^7] i:-ilo]El ^^^7> IH ^^S. ^^J- T;ilo]E)» 

SEfe 75^1 :S^s]^c]-. 

tfl7> 7>^S|^ ;*|]<>j ^s:* A^A^^ ^ 9Xj2.^, o] ^7] b]]o]b1 ^^^^S. S)- 

^ Cl)0]ElS. O.^]^ 

Stb. ^7] BfojTg >|lo^-f-^ iH ^7] -^o>6|] ^^^^ c|]o]Blsil- n-1^ 

Sfe-' 73 Ai 

^7] ^^sl ^s.^ 2«iH^ ^^H, ^■^<^1 ^7] 

n^^^^ ^7] ^s.Si\ w]e^ ^rfls. bJ)e)-^ fefi]^ ^-tV^ «fl 

^-^1:71; ^71 ^^Bl ;^1<^ ajj^^ ;^]2 42} >a-7l uflEl-:^ «?i -41:71 S-?-E] ;t|l^£| 
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<25> ^ ^xg^ 4^ ^;3ofl nj-^ 6fl;g ^^]o^ Tllo]^^. ^ 

^^:|! 7l-::^l^ t\^S^ ^±.mr ^^^}^ i^l ^^^1^ U-^-^S-. 

a) ^7l cIlolEl^o.^ ^7>sl^ Sj-^ tll<^lBloil no]B\ ^SJ-* ^^*>^ ^^1; ^ 

b) ^7] tH^Ie^o.^ TflolE ;goJ.^ ^-^^l-c^ ^7] ^o]l^ ^^o] ol7].s)s.s. 

<26> <^7]A^, >a-7l a) n-m^ t-il<^l^^ ^7ll ni^l 

^ ^-^ tflolEil- ttlJi7S>^ ^;^]; o]^6D C^*^!^^ ^^11 

^o]^^ ^"U-o! ^^-71 cflo]El^o.s. ^n]: <^M«^ c^l 

^ ol^<Hl cl]olE-1^ ^-S" iH)«:>1b]^ ^ 



35-9 




#^ '^7^: 2003/5/7 



<29> £ 1^ ^ 'M^I'^Hl 4^ ^^1^ 7M^-^S. M-Bf^ 

<30> £ l<^lA-1S>j- :g:o], ^ ^Tg^ ^aHH nj.^ ^^1^, 

<31> 6^;^ sll^(l)^ ^ 7flfi1 7l:^(:e.7l: TFT 7]:^. ^al^B] 7l:^)o.S. ols.o^;;^lT^, -gj-t+S^ 
4 ^>i4o:i cflolBlAlol JiL^V^V^ *^^<=H1 2l-^7> n^^S\0] SX"^. Z^- 7ll<ilM 

^ 4i^>^ TFT» S.^tti=1-. 
<32> El-olt^J >iH^(5)^ LCD 3.W ^2fl^ yi|lc>1^(:£A]sH ^^)S^Bl R(red). 

G(green), B(blue) ^Is, ^^1 ^7] (Vsync), «3 
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-^71 ^s(Hsync) ^ ^:£(CLK)1- ^1^^<>> Tflole ^^-^(2) ^ 

<33> B|-oln^1 ;t|]o1WL(5)c(|A-l 7\]c>]^ ^:g.^(2)S. #^«V^ H^O]tg ^^«ifl^, 7l]olE^6j) 

7|]o]E ^s(CPV -^0s) ^ 7ll<»lM ^^^(2)^ •i'^^ ^«^l<^l*(enable)^l?l^ 7\] 
^ ^oflol-g. Alj:(0E)7l- git:)-. 

7lS.^Bl i^c^^fe c^^l^ c-flolBl Aij:[R(o:N), G(0:N), B(0:N)]» ^^]<^]^ ^^^(3)S 

«?3^«V2l-^ ^1^ ^:£(Hstart), c-ll<^jBl ^^^(3) ^^^^ o>^S.Zi^ ^ 

El]o]El ^slM: ^7>^ ^^^>fe 'ja^C^^'l-^V. "LOAD ^^^) 

^ ^o]B\ ^^-^(3) tfl c-IIoIb;] ^>7l ^t!: ^5:(HCLK)7> ^i^}-. 

<35> ^T^o^ ^AHH^-l^ cDo]Bl ^:^:^(3)7l- cfl<^lBl» •^:^] 

(holding), inverting), SEfe 7S^(update) *>S.^ *V7l -^Itb, ^ 

^(CTRL)» t^l^^l^ ^^^(3)S. ^l^t!:^-. 

<36> <mi- s-ol, ;^l<>| ^JiCCTOL)^ 1=1-^ S m- ^Bfl^ 

<37> [S 1] 



cm 


ll:OJ 




CTRL[1] 


CTRLIO] 
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0 
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<38> 



^s)^ ^<a-iJ:-8: ^91"^ ifl^^^ tt^. ^Hl^l ^^V^. ^^]^ 

xl^B)i41«>ll ;^^^^c|-7> LOAD ±^ cllolE^oi] ^^*>^ ^^^H 

^■§■^(3)^ ^^]^^ ;«IH^(2)S^E1 ^^sl ^:^(CTRL[i:0])«^ ^^fl 

<39> c^l* ^ loll :^]<>\ ^J:(CTRL)7> CTRL[l:0]= '00'^ 

b!^o]xQ ;(flolH.(5)^«.B|ol t-flolBl <g^* ^^"'l-Sl-^, LOAD ^^«^ ^]^^ ^ 

^-1-, ^S(C:TRL)7> CTRL[l:0]= '01'^ ^-f<^l:£ B^-ojnj ;^]o:|w.(5)s:a-El5l ^ 

#^*V^1 ^3. sfl^(l)^ ^#tbt+. ^I'H ^S(CTRL)7> 

CIRL[l:0]= -Ix'^ ^-f<^l^ Bl-ol^^i ;^]oi^(5)^«-B] ^^]^]^^ S3^1>^> 

eO^l^^B^ofl ;^^^3-*>Sl:^■7> LAOD ^^<^1 ^^il)S. ^-^^i^. 

<40> 711 o^E ^^^(2)^ ^=.m. 1:51 -fi^. n<=>]^ ^^^(3)5.^^1^ ^o] 

>i^^l im] ^«fl ^«^m- tH], TFT^ ^, iL = ^ 7I1<^1M<^1 

^'a-CVon, Voff)<>l ^7>^ ^^^t=f. 7fl<^lS ^^-¥-(2)^ Bl-ol^g ;^H:^(5) 
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oflAi t^^^V^ CPV OE -tlsl- <9^^<^> ^ ^Jl(CPV, 0E)«^1 ^7]^}^ Tflom ^ 

^^(Gl, G2, .... Gn)-i- ^^>^-$-S. 9l7}^^. 

<4i> ^>^3^(6)^ >lH7l(£.Al*V^l RGB t^<^]^ 

^ «1E ^ofl tc|-e^- -^^^ ^'^S^It^ i^^l'^'l^ ^^^(3)«^1 jS\]o]^ 

zjL:^bj| :^7l^c^ eflolB] :a<g-(Dl, D2, .... Dm)^ 2-^ c^l^lBl^c^l «?l7>^rl-. ^o]^ 

^•g-CDl. D2 Dm)^ T^ljolBi^fil ^l^ofl 3.7)1 "i^^^ ^^2^:11 7>:^*m 

Tfloie ^ ;a<a-(Gl. G2 Gn)^ *H -i-7l^>^ ^"^V 5|-^'=»fl ^€ 

<42> TFT^l TllolE^ ^^S. Von 7ll<^lM* ^SS. «>fe Voff ^IJ"^ 

^^5-f-(4)<^]Ai ^S^^^^. ^"a- ^^3^(4)^ ^7] Von. Voff ^SJ- 

t^Hsl- TFT^fl^ t-llolE^ ^"Q-^V^ 71^0] Vcom ^"^-S ^S^^^H, Vcom A ^ 

W ^^^^ 

<43> 6\^% 01^.0^x1^ ^ l-t^fi] ^aH1«^1 til-^ S^l ^^HlA-ife iJ^^^ 

ziefl^ >lH7US.Al*>^]^^)S.^Bl n^^ ^91^ e|]o]Bl(ol^}, "n^^ll 

cllolE^-el-al ^^^)^ n-1^^ 51-^^ cflolBl(ol*1-, "n^;5^|| 

(complementary)Slfe 7^^ ^^<=>ilfe Hi-c.]pj :4c^^7\ ^0]^ ^^^^ sj-^ 

<^1E1» ^-^^W ^-isl ;^1<H -^-^^^V ^l^^-^r 

n-1 ^^1) ^^a- S.rflS. afl^S. c-flolB] :a<a-^ ^#-&>H^ ^S^ul ^ 
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<44> olsij. :^ol, tll^lB^iJ^ ^'S" t^l<*l^^ ^^1 ^^ii 

^7>sl^ n^^ c^lc>lB](Dn)» ^91 1^12-21(51). <^1^<^1 9l7}^ n-1^ 

t^l<ilB]» wliiL^Vo^ ^e) ;«)lo1 -^a^^^V^ >«^^^(53)» 

<47> ;*|]c:>^ Al^ -^^^^^(53)^ c)l<^1^5>j- n-l^^fl ^<^]^* ^]M^}<^ :J. 

«^ ^^*>^ :^3\-S.^ "0" "1"S1 ^ ;*ll2 -^^i #^^*>^ «1 

Jil^(531). r^W^ r3]2L^6\]A^ 4|1 <?i7l-s|^ ^s:(PC)# -fe- 

e|# o^AVs^Vo^ 7>^^ #^^>^ feel^ ^^71(532), ^V^^ n^S*>^ 

?>^Bi(533), T5(ioiB] «i5i^(53i)s.^Ej #^J£|^ »12 ^l^^^i 
Bl(534), m ^;<1^El(534)«^ ^}^m533)^ ^}^^^^] ^"S^ 

^^(CTRL)» ^S^^^^m ^S. ^S^^^ (535)1- i^th^l-. 
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^1 s^i ^^1^ -^tir ^« ^ ^s-^^^m 

^I1<^1^* ^^^^ ^^^>^, -^l^l ^^1 

<49> -g, ^aH]oi] ^dt^j ;*)H-^(5)^ ^^si '^^^ ^^'^fl 

<50> <^)^ s-o^^ 8WlE ^B^. XGACExtended Graphics Array)^ ^-f 7>S. «fl^:£7> 1024 
o]jL, 1 wVoiE^ 8w1:eo]:e-S, ?^H^^ ^ el-^ ^112.21 (51,52)^ lwHE7> g 

Wlm*?! 1024H>olM^ tjfls.Bl7> 3(R, G, B) Jfflol^^lS. ^-^i^^^. 

<52> c-flolBl Hl51^(531)<^l>H ^Jife ^Sl^ <a^7l(532)S. «g^i|<^ 

-tlJiCPC)^ feel^ '?i'a:^<H ^ ^47> m 7'>^Bl(533)^ ^^^ti)-. tcJ-s^-A-l 
^S. ¥ tflolE^Sl BliiL ^^7} nflpfxil- 7>^^ ^Sh^l ol=.o^^cJ.. 
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<53> o]^^ 131357 iH ^7]il^9l ^7l) =^«S■s^|-^ n^El(533)<^l^ 

"0"5£^ ^^3E<^1 ttl-€r "1024", Sfe "O"^)- "1024" A>o]o^ ^^>7> 

^^€4. ^. «=>1^^ * ^^^^ ciiolBi(n-i^^ ^fl<^l 

^l-sl-^ T'V^^^iit'^l "0"<^1 £1^, t!: ^^^>fe t-ilolB](n-l€^ sj-^ 

^V^M^o] "i024"7> ^l^t!r ^^^1 
^>^E:gJ^ol "0"^ "1024"A>o]oi ^o] ^t)-. 

<54> 5>^B) (533)31 ^VrgrJE^i). B)l^]:±iB] (534)^ :§i:<^l n^^l- ^^^^ ^ 
<55> [s. 2] 



?)|o|>r 


^11 




til i 
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0 


0 






2 


1024 


0 






3 


0<x<1024 


1 




4 


Don't care 


1 


n^*l| ^91 S\ Sj-y- t-)|o|E)<2f n-l^^l Bf?l^ 2} 
>y- CllolEl7> ^o^S. ^ W>olE7> <a5:l 



<56> a2 55)- ^y-ol ;«I11 T'V-^Bl (533)^4 ;^]1 ^1^1 ^iB^ (534) si ^-^ mtfls. 

Bl-olig ;tiloi:«.(5)^ 3£ lo)l 3EAl^ ti>S>). -g-^ 7l-;^m ^^el -tlJKCTRL) 
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impedance) ^^S. -^-^l^Wi^ 7]^s\ "0" 5E^ "1"^ ^}^^ ^^M: -B-^1«V<^. ^ 

<57> o]&|^ B^-olig ;^llo^^(5)S^ sj-^ cflolB^ alia r^B\- ^M^^ ^ 

J:(CIKL[l:0])* S-tflS. cflolBl ^^^(3)fe «^m<=fl ^1=^ ;^^*]-^^ 

<58> .$1611 7l#^ ^<^1, n^^H tllo]B]^ n-m^ Sl-^ t)]o-)Bi2l <^:^1 ^> 



<60> ^Jftb S- S'Hl t-fl^l^l ^^-^(31~3m)7]- wfl^l 

S|<^1 ^0.13^, El-o]nJ ;(i]cilW-(5)^«.E-] :^^e] ;^1<H ^:£(CTRL[l:0])7> z^- r-fl^lBl 

^:g.^(31-^3m)S ^^^JL, o]&]6\]s. ^]o] ^^(STH, LOAD, DCLK)7]- z]- lillolEl 
^^^(31~3m)S. ^#^t^. <^7]M^ ^<^1^<J >^H-^(5)5i}- Ti|]olE] ^:f.^(3)7> 
^(multi-drop) ^2:(Hl-o1^J ^]o1«.^«.e;) z]-^ ^J:«<>1 *>M-^ -tl^^-i: ^ 

§>c^ cf^oi c|]olE] ^-S-^S. ^S)S. ^-^S 9X^^, ^ 

o]*^ ^^^^1 ^3. (point-to-point) =^Siit^o]n^ :^]6]:^s.^z] 
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<61> o]S>l. :y^ol t|lo]Bl ^^^7> r^-^7llS. ^^1<^>»>i£ ^'^] 

B\ ^^Jf7l- y^]o\ ^Ji(CTRL[l:0])l- Stfls ^^]^^ -^^1, SEfe 

^S.^ m wmCCTRLLO])* Stfls. fesl^ "il'a:* 

(31). ^1^ -tlJi^ ^12 «]:g.(CTRL[l])'^1 ttj-sj- •^^-a-^lS.-^Bl :^]^ 

^11 ^El#^A-l(32), ^71-5)^ ^^<^ m^#^'*=1(32) 

(DCLK) ^ ^^(Carry)» ^a-ar^M D #^##(34)^ #^ ^t:!-^. ^ll-^^Vfe 

feel^ <a'a:7l(33)» if-^cf. :iBl3L D #^##(34)^1 *^ ^^>(Q)^ ^-ar^l 
(31)^ ^y^M ^^5l<H ^1=1-. 
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<64> <^7]^, ^^(Carry)^ i^l ^^1^ T^^^^ ^1^^ ^1 

xl^Bls ;=^1^5)^ 9l^]o]^ ^:^(DCLK)^ ^^]^^ "S^m- 



;«ll<H-^(5)^-¥-El #<>l "00"^ 7}^]^ ^^(CTRL[l:0])7> 
S)^, tiflB)-^ "^l-tt^KSl)^ ^el ;5fl<>| Ai^o^ h1:e(CTRL[0])^ "0"4 D -Ir^^^ 

(34)^ 2:7] ^^ "O"*^ "1"^ 

<66> HflEf:^ ^'a:7l(31)of|>H El-olT^J ;t)]o^:^(5)S.:^B| ^fl^s)^ sl->a- c-flc] 

E]^ ^Bl#^A-l (32)^1 ^^RO) ^ :^l2 ^7Kl)^ 2^-21- ^ ^ 

i^, >fll ^^#^^-1(32)^ ^^XSEDS AiS^I >^12 hIS 

(CTRL[1])7> "O-olS-S., ^;^KO)S. >«0^1- D #^l"i-(34) 

<67> '?l'a:7l(33)7l- t^]o]^ ^sKDCLK)^ ^fl^l ^^(Carry)7V S.^ 

-41^1- #^*>^. D #^##(34)^ ^;^>(D)^ ^i^si^ 9^^7](si)^ %n 

"1"* 

<68> D l-^l-l-(34)<^-H #^=1^ "1" ^J:^ T^A] 13^:5^ ^'a:7l(31)S. D 
#^#«-(34)S^ #^ ^;^>(/Q)^ "0"^ ^JlS ^-^l-'H . ^^^^ 

(3)5^ s|l;^]:fiB](£.Al*V^l ^^)^o] "0"^ ^^ofl ttj-ej. LOAD <^7}s\^ 



^^020024399 ^^>' 2003/5/7 

o]nj ;(|]ol^(5)s.^Bi "01"^ 7>X|^ >iH 'ils(CrRL[l:0])7l- tiflE]- 

^ 9i<i7l(31)^ "0"^ #^-5>x^^. 'a^*^^K32)^ ^^XSEDS. 

^1<H -^1:5:^ :^12 tilS(CTRL[l])2l •0"<^1 >lU ^^KO)S ufl^^ 
'?i't}:7l (31)51 ^, "0"-i- ^^^<^ D *^l"i-(34)^S. D 

<7o> ol^fe ^ej, n^^^ cll^^l^^ n-m^ t!: alS7> ^^1 

■ ^si(CTOL[l:0])7l- >fll ^El#^^i(32)fe ^;^KSEL)S. «?J^s|^ ^ 

E) ;*llo1 ^ssl ;*|12 b1:e(ctRL[1])^ 'T'<=1| 4^1- ^12 SJ^ ^^>(0)^ SJ^^fe '^'il 
o]El(El-o]Tg >i]o1^^^E] sj-^ t-ilolEl)l- -id^^H D *^#1-(34)^S. 

D #'^#l-(34)fi? %^ t|]<^lB|7> # 

47> LOAD -<d^7V <?l7>£j^ 3^^(1)5. ^#t!:t^. 

<71> o]Q\. :^o] z^]o]B\ ^^^7> ^^*>fe <^H1>H^ i^'fl'=»l^ 'tl^(DCLK)7> 

^^S. »1^3^<H«^> ^'^l SA] ^^17> ^ 7^ JE.=.S. ^ 
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